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PRAYTHEONY Technical , CK5840 
: CK6205 


TECHNICAL Information : SUBMINIATURE SHARP- 


INFORMATION 
SERVICE : CUTOFF PENTODES 
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: MECHANICAL DATA 


. ENVELOPE ..... suse severas qud 
* OUTLINE......... JEDEC (3-1) 


The CK5840 and CK6205 are heater cathode type sharp—cutoff RF pentodes of subminiature construc— 


tion capable of operation in the UHF region. Type CK6205 is identical to the CK5840 except for an : BASE .... Subminiature Button 8-Pin 
external grid No. 3 connection. These types are characterized by long life and stable performance, А (0.0 17° tinned flexible leads. 
and designed for service where severe conditions of high temperature, high altitude and mechanical s Length: 1.5" min.) Е8-10 
hock ibrati tered. The flexible terminal leads may be soldered or welded directl p CATHODE..... Coated Unipotential 
shock or vibration are encountered. e flexi erminal leads may be solder r y L BASING ........... 8DL, врс 
to circuit components without the use of sockets. Standard 8—pin subminioture sockets тау be used : MOUNTING POSITION,...... Any 
by cutting the leads to 0.20” length. : 
a 203 : PHYSICAL DIMENSIONS 
MECHANICAL RATINGS: (Absolute Maximum) i } 
. +400" max, 
Impact Acceleration (Shock) ....................................... 450 G : O J 2366" min. 
Uniform Acceleration (Centrifuge Тө5і)............................ .... 1000 G ы | b- eaa 
Fatigue (Vibrational Acceleration for Extended Periods) ........ ee a eee ene: V Eras 25 G š | : 
Bulb Тетрегсішге .............................. DR MEE ИО 220 °c : 
Altitude: ил Miers dao Ea EUR IRL Re ce нае, жасам», 80,000 Fr. : l к 
: Ze Ë 
ELECTRICAL DATA Test Limit Test Limit : ae 5 
or Normal or : -= Fa 
Ratings and MIL-E-1 Absolute Normal Test Absolute — MIL-E.1 : 
Normal Operation Symbol Minimum Operation Conditions Maximum Symbol : 
Ratings Н 
Heater Voltage Ef 6.0 --- 6.3 6.6 M 2 
Plate Voltage Eb: T ist 100 165 Vdc : 
Grid Voltage Ecl: -55 wee 0 0 Vde : 
Grid #2 Voltage Ec2: xe ¿ss 100 155 Vdc : 
Grid #3 Voltage (Note A) &c3: --- --- 0 22 Vdc 
Heater-Cathode Voltage Ehk: T --- 0 200 M : TERMINAL CONNECTIONS: — 8 DL 
: Lead 1 Grid #1 
Cathode Resistance Rk: --- ... 150 --- ohms М Lead 2 Cathode and Grid #3 
; Lead 3 Heater 
Grid Resistance Rgl: --- --- --- 1.1 Meg i Lead 4 Cathode and Grid #3 
: Lead 5 Plate 
Cathode Current Ik: wee 25% Шеш 16.5 mAdc 2 Leod 6 Heater 
: Lead 7 Grid #2 
Plate Dissipation Pp: wee eee ace 0.90 * w Lead 8 Cathode & Grid #3 
Grid #2 Dissipation Pg2: --- ase --- 0.30 * w : BASING — CK6205 
* Design Maximum : 
Tests . 
Plate Current (1) Ib: 5,5 7.5 one 9.5 mAdc : 
Grid #2 Current 1е2: 1.5 --- see 3.3 mAde Я 
Heater Current if: 140 150 ae 160 mA : 
Transconductance (1) Gm: 4200 5000 .-- 5800 H mhos : 
: TERMINAL CONNECTIONS; ~ 8 DC 
Heater Cathode lhk: шаа ve we 5.0 БАғс : Lead | Grid #1 
Leakage, Ehkz +100 Vde : Lead 2 Cathode and Shield 
5 Lead 3 Heater 
Vibration (2) Ep: ... ose aes 60 mVac : Lead 4 Grid #3 
Low frequency . Lead 5 Plate 
F=40 eps; G= 15; Rp = 10,000; Ck= 1000 uf : Lead 6 Heater 
: Leod 7 Grid #2 
Printed in : Lead 8 Cathode and Shield 
P rr ТТЕРІ Ode Deere Sige ester EDU ap EI PIE PT UU eS ЕРЕСЕН Ema NOE НН НЫЕ ый 
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SUBMINIATURE SHARP-CUTOFF PENTODES 
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Test Limit lest Limit 
or Normal or 
Ratings and MIL-E-1 Absolute Normal Test Absolute MIL-E-1 
Normal Operation Symbol Minimum Operation Conditions Maximum Symbol 


Tests (Continued) 


Transconductance (2) A p Gm: ae Ша» eine 10 % 
Ef= 5.7V 

Plate Resistance rp: 0.175 aes ee us Meg. 

Interelectrode Cglp: --- --- --- 0.015 pf 
Capacitance Cin: 3.5 --- --- 4.9 pf 
0.405 in. dia. shield Cout: 2.9 --- --- 3.9 pf 


SPECIAL TESTS AND RATINGS TO INSURE RELIABILITY. 


Randomly selected statistical samples are subjected to the following tests: 


Shock Test- 450G. 30° hammer angle in Navy high impact shock machine. Sample subjected to twenty 
impact accelerations, five impact accelerations in each of four different positions. 


Fatigue Test- 2.56. Sample subjected to vibrational acceleration of 2.56 for 96 hours (32 hours in each of 
three positions). The sinusoidal vibration is applied at a fixed frequency between 25 and 
60 cycles per second. 


Glass Strain — A sample is subjected to a forty eight hour holding period at room temperature. The sample 
is immersed in water at 97-1009С for 15 seconds and immediately immersed in water at 
not more than 5?C. The sample is then dried at room temperature for 48 hours and inspected 
for evidence of air leaks. 


Heater-Cycling A sample is subjected to 2000 on—off heater cycles at the following conditions. Ef = 7.0 V; 
Life Test- Ehk = 140 Vac and other elements floating. At the conclusion of this test the tubes will not 
show open heater or cathode circuits, or heater to cathode shorts. 


Stability Life Test- Sample is operated for one hour to assure initial electrical stability (Ay Sm < 10%). 
Ehk = +200 Vdc; Rgl = 1.0 Meg; TA = Room. 


Survival Rate Sample is operated one hundred hours to assure electrical stability, (Gm > 3750 umhos) and 
Life Test- freedom from inoperatives. Tubes are operated under stability life-test conditions. 
intermittent 1000 hours. Sample is operated with minimum Envelope Temperature of 220°C, at stability 
Life Test- life-test conditions. 

Altitude — Sample is subjected to a pressure of 21 + 2 mmHg (80,000 ft.) at 300 Vac to assure freedom 


from flashover or corona at the leads of the tube. 


APPLICATION NOTES 


CAUTION ~ ~ ~ To Electron Equipment Design Engineers. Special attention should be given to the temperature 
which the tubes are to be operated. Reliability will be seriously impaired if maximum bulb temperature is ex- 
ceeded. The life expectancy may be reduced if conditions other than those specified for life test are imposed on 
the tube and will be reduced appreciably if maximum ratings are exceeded. Both reliability and performance will 
be jeopardized if filament voltage ratings are exceeded. Life and reliability of performance are closely related to 
the degree that regulation of the heater voltage is maintained at its center rated value. 


NOTE A: Types CK5840 and CK6205 are the same except for suppressor grid and cathode connections. The Ec3 column in the heading 
applies only to type CK6205. Type CK6205 has not been designed to use the number 3 grid for control or gating purposes. 
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SUBMINIATURE SHARP-CUTOFF PENTODES 


ACCEPTANCE CRITERIA 
The following tests shall be perf 


CK5840 
CK6205 


ormed: 


For the purpose of inspection, use applicable reliable paragraphs of Specification MIL—E- 1. 


For miscellaneous requirements, 


Test 
(See Note 1) 


GENERAL 
3.1 


Qualification 


3.6 


Performance 
QUALIFICATION (see note 3) 

Cathode 

Base Connections 


Variable frequency 
vibration (1) 


4.10.8 Heater Current 


4.10.8 


Heater Current 
4.10. 15 Heater—Cathode 
Leakage 


4.10.6.1 Total Grid Current 


4. 10.4.1 Plate Current (1) 


4.10.4.1 Plate Current (1) 


4.10.4. 1 Plate Current (2) 


4.10. 4.3 


Screen-Grid Current 


4.10.9 


Transconductance (1) 


4.10.9 


Transconductance (1) 
4.7.5 Continuity and Short 
Tests (for reliable 

tubes) (inoperatives) 


Suppressor 


4.9.1.1 


Mechanical production 
tests (for reliable sub- 
miniature tubes) 
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see 3.6. 


LIMITS 
(See Note 2) 


AQL 
(Percent 
Defective) 


Inspection 
Level or 


Code 


Required for JAN 
marking 


Coated unipotential 
E8-10 


No voltages applied; 
post shock and fatigue 
end points apply 


Ehk = + 100 Vde 
Ehk = - 100 Vdc 


Rgl = 1.0 Meg 


Ecl=~9.0 Vde; Rk=0 


(See note 5) 


Outline 8-1 
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CK5840 : 
CK6205 


............ 
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MEASUREMENTS ACCEPTANCE TESTS, PART 2 


4.10.3.2 


4.10.10 


4.10.14 


4.9.12. 1 


Insulation of electrodes 


Transconductance (2) 


Grid Emission 


Auto-frequency noise 


Plate Resistance 


Direct Interelectrode 
capacitance 


Low-pressure 
voltage breakdown 


Low-frequency 
vibration (2) 


gl — all 
P — all 


Ef = 5.7 V 


Ef = 7.5 Vj 

Ec1 = -9.0 Vdc; 
Rgl = 1.0 Meg; 

Rk = 0 (see note 6) 


Esig = 70 mVac; 
Ec2 = 19 Vdc; 
Rg] = 0.1 Meg; 
Rg2 = 1,000; 

Rp = 0.2 Meg; 
Ck = 1,000 uf 
(see note 7j 


0.405 in, dia. shield 
0.405 in. dia. shield 
0.405 in. dia. shield 


Pressure = 21 2 mm 
Hg; voltage = 300 Vac 
(see note 8) 


Rp = 10,000; 
СК = 1,000 pf; 
F = 40 cps; С = 15 


SUBMINIATURE SHARP.-CUTOFF PENTODES 


AQL 
(Percent 
Defective) 


DEGRADATION RATE ACCEPTANCE TESTS, (see note 10) 


4.9.5.3 


4.9.20.5 


4.9.20.6 


4.9.6.3 


Subminiature lead fatigue 


Shock test 


Fatigue test 


Post shock and fatigue 
test end points 


Gloss strain 
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. 
. 
. 
. 


Hammer angle= 309; 
Ehk = + 100 Vdc 


(see note 11) 


G = 2.5; 
fixed frequency; 
F 225 min. 60 max. 


Vibration (2) 
Heater-cathode 
leakage 
Ehk = + 100 Vdc 
Ehk = - 100 Vdc 
Change in trans- 
conductance (1) 
of individual tubes 


Inspection 
Level or 
Code 


(See 
note 9) 


(See 
note 9) 


s.............. 


LIMITS 
(See Note 2) 


ee 
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SUBMINIATURE SHARP-CUTOFF PENTODES 


AQL 
(Percent 
Defective) 


Inspection 
Level or 
Code 


Conditions 


ACCEPTANCE LIFE TESTS (see note 10) 


4.11.3. 1 (а) 


4.11.3. 1(b) 


4.11.4 


44.....!%%%%ч4өеаөеаөөевеөееөеөеееөееевгавеввевеввв» 


Heater-cycling life test 


Stability life test 
(1 hour) 


Life test end points 
(stability) 


Survival-rate life test 


Life test end points 
(survival) 


Intermittent life-test 
operation 


Life test end points 
(500 hours) 


Ef = 7.0V; 

1 тіп. on, 4 min. off; 
Ehk = 140 Vac; 

Ecl = Ec2- Eb = 0 


(see note 12) 


Ehk = + 200 Vde; 
Rg = 1.0 Meg; 
TA = room (see 
note 13) 


Change in transcon- 
ductance(1) of in- 
dividual tubes 


Stability life test 
conditions or 
equivalent; 

TA = room (see 
notes 14 and 15) 


Continuity and short 
(Inoperatives) 
Transconductance (1) 


Stability life test 
conditions; 

T (envelope) = 

+ 220°C min 

(see notes 16 and 17) 


(See note 18) 
Inoperatives 
(see note 19) 
Grid current 
Heater current 
Change in trans- 
conductonce (1) 
of individual tubes 
Transconductance (2) 
Heater-cathode 
leakage 

Ehk = + 100 Vde 

Ehk = = 100 Vde 
Insulation of 
electrodes 

g-all 

P ~ all 
Transconductance 
(1) average change 


Total defectives 


Allowable Defects 
per Characteristic 


Combined 
Samples 
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CK6205 


LIMITS 
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C K 6 2 05 : SUBMINIATURE SHARP-CUTOFF PENTODES 


Allowable Defects 
AQL Inspection per Characteristic LIMITS 
Conditions (Percent | Level or 
Defective) Code First | Combined 
Sample| Samples 
Life test end points (See note 18) 


(1000 hours) Inoperatives --- oes 1 3 


(see note 19) 


Grid current --- --- 1 3 le pAde 


Heater current --- --- 1 3 If mA 
Change in trans- --- --- 1 3 А,5т % 
conductance (1) 
of individual tubes 
Transconductance (2) --- --- 1 3 А ерт % 
Heater-cathode 
leakage 
Ehk = + 100 Vde thk pAdc 
Ehk = - 100 Yde s = ! 3 ihk [tAde 
Insulation of 
electrodes 
9 — ali | R Meg 
P = oll ae ae : 3 R Meg 
Total defectives --- --- 4 8 --- eee 


Container drop (d) Package group 1; 
container size C 


NOTES: 


Note 1: The sequence of tests used in this specification is the suggested order of tests, which has been determined 
to be most convenient for both the tube manvfacturer and the Government laboratories. 


Note 2: Variable sampling procedures. (See 4.1.1.7) 


Note 3: All tests listed hereon shall be performed during qualification inspection, however, these three tests will 
normally be performed during qualification inspection only. 


Note 4: The AQL for the combined defectives for attributes in measurements acceptance tests, part 1, excluding in- 
operatives and mechanical, shall be one (1) percent. 


Note 5: Tube JAN-6205 shall be subjected to the following test or equivalent: Reject for open suppressor if plate 
current does not decrease by a minimum of 10 percent when Ес3 is changed from 0 to — 100 Мас. 


Note 6: Prior to this test, tubes shall be preheated 5 minutes at conditions indicated below. The 3minute test is not 
permitted. Test at specified conditions withir 3 seconds after preheating. Grid emission shall be the last test 
performed on the sample selected for the grid emission test. 

Ef Есі Ес2 Ec3 Eb Rk Rgl 
V Vde Vdc Vde Vde ohms Meg 
7.5 0 100 0 100 150 1.0 


Note 7: The rejection level shall be set at the VU meter reading obtained during calibration. 

Note 8: Мо other voltages applied. 

Note 9: This test shall be conducted on the initial lot and thereafter on a lot approximately every 30 days. When one 
lot has passed, the 30-day rule shall apply. In the event of lot failure the lot shall be rejected and the suc- 


ея lots shall be subjected to this test until a lot passes. Standard MIL-STD-105, sample size code letter 
F shall apply. 
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SUBMINIATURE SHARP-CUTOFF PENTODES : C K 6 2 05 
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NOTES (continued) 


Note 10: Destructive tests. Tubes subjected to the following destructive tests are not to be accepted under this 
specification. 


4.9.5.3  Subminiature lead fatigue 
4.9.20.5 Shock test 

4.9.20.6 Fatigue test 

4.11.7 — Heater-cycling life test 
4.11.5  Intermittent life-test operation 


Note 11: A grid resistor of 0.1 megohm shall be added, however, this resistor will not be used when a thyratron-type 
short indicator is employed. 


Note 12: The no-load to steady state full load regulation of the heater voltage supply shall be not more than 3.0 per- 
cent. This test shall be made on a lot-by-lot basis. A failure or defect shall consist of an open heater, open 
cathode circuit, or heater-cathode short. 


Note 13: Stability life test. The sampling and testing procedures for this test shall be in accordance with 20.2.5. 1 (а) 
to 20.2.5.1 (g), inclusive, of appendix C. 


Note 14: Survival rate life test. The sampling and testing procedures for this test shall be as defined in 20.2.5.2 to 
20.2.5.2.4 inclusive, of appendix C. 


Note 15: For survival life test, the equivalent stability life test conditions shall be as defined in 20.2.5.2.5 of appendix C. 


Note 16: Intermittent life tests. Sampling and acceptance procedures for these tests shall be as defined in 20.2.5.3(a) 
to 20.2.5.3 (i), inclusive, of appendix C. 


Note 17: Envelope temperature is defined as the highest temperature indicated when using a thermocouple of No. 40 
B & S or smaller diameter elements welded to a ring of 0.025 inch diameter phosphor bronze in contact with 
the envelope. Envelope temperature requirements will be satisfied if tube, having bogie Ib (+5 percent) under 
normal za conditions, is determined to operate at minimum specified temperature at any position in the life 
test rack. 


Note 18: Order for evaluation of life test. See 4.11.3.1.2. 


Note 19: An inoperative as referenced in life test is defined as a tube having one or more of the following defects: 


Discontinuity (see 4.7.1); Shorts (see 4.7.2); Air leaks (see 4.7.6). 
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CK 6205 : SUBMINIATURE SHARP-CUTOFF PENTODES 
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AVERAGE PLATE CHARACTERISTICS 
(Pentode Connected) 


} 
15.0 » Ef- Rated Value 
Ec2- 100 Volts 
| 
Grid Мо. 3 Connected to Cathode | 

12.5 

Z 10.0 
t 
t 
9 
5 
o 

2 7.5 
2 
n. 

5.0 

2.5 

0 

0 40 80 120 160 200 240 280 320 360 400 
Plate Voltage — Volts 
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SUBMINIATURE SHARP-CUTOFF PENTODES : C K 6205 
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AVERAGE PLATE CHARACTERISTICS 
(Pentode Connected) 
28 


5 Ef- Rated Value 
^ Ec2- 150 Volts 


4 


20 


Current — Ma. 


0 40 80 120 160 200 240 280 320 360 400 


Plate Voltage — Volts 
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CK5840 


CK 6205 SUBMINIATURE SHARP-CUTOFF PENTODES 


AVERAGE GRID #2 CHARACTERISTICS 
(Pentode Connected ) 


Ef = Rated Value 
| Ес2= 100 Volts 
z Grid No. 3 Connected to Cathode 
1 
t 
$ 
5 
о 
ЕҒ- Rated Value 
Ес2- 150 Volts 
Grid No. 3 Connected to Cathode 
5 
= 
| 
= 
Š 
5 
о 


0 40 120 160 180 240 320 360 
Plate Voltage = Volts 
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CK5840 


SUBMINIATURE SHARP-CUTOFF PENTODES CK6205 
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AVERAGE PLATE CHARACTERISTICS 
(TRIODE CONNECTED) 


VALUE 
ECTED TQ PLATE 


CURRENT IN MA 


PLATE VOLTAGE 


| eseosts5te0esocistt []096646v2&e50949999999090294299€02925»»994«9*€9€6€045e625290249290990939425964025294999999909(95990989209524989060««9000d225740962959*60909556-vo»evsovstos 


RAYTHEON COMPANY · 55 Chapel Street: Newton 58, Massachusetts : 15 January 61 Page 11 of 13 


CK5840 


C K 6 205 SUBMINIATURE SHARP-CUTOFF PENTODES 
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AVERAGE TRANSFER CHARACTERISTICS 
(PENTODE CONNECTED) 


— 
Ef z|RATÉD VALUE 
GRID t 
CON NEC EO TO CATHOD 
в š 
z 
4 & 
= 
= 
2 € 
a 
2 
о о 
< 
> 
z 
= 
z 
ш 
a 
[rd 
2 
о 


CORDED о hs. ha во RHE HEE EEE HH EE EERE THERE REET о зоо возвооовоооро ооо во ово ео осо ооо воров о оо EHE HEHE REDE SHEE EE RHE SH гез воронов е 
. 


Pogel2of13 —15 January 61 : RAYTHEON COMPANY · 55 Chapel Street: Newton 58, Massachusetts 
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AVERAGE TRANSFER CHARACTERISTICS 
(Pentode Connected) 


PTT TTT TTT TTP TTT rr yer yt 1 
BEN PTT TTT Trey 
FCT в BEES шв 7 
mis =s = a 
= Т BEEN ГГ] 
| | | | Connected to Cathode ГЕ! || ILL] ДЕЕ Е 
T IE [| ms 
Gs [| FH 
NENNEN ZEE Att tt 
ӨТІ LL] Г] “ss 
А Fan san gl ERI ЕН ms 
EIWSETAZETTMS T TEE LL. PTET TALE TTT 
PEE EFE EE s amam Fg z amas 
Riki SR та HHH - ETE ' 
Та Hey BRP SEER 
rT tT ttt tty © I as 87 
т, lie ll o у EN 
Gss liz š F. š ШІ 
ӨЗИ / ША 
PTT TT TT TT TY PET TT ray ОУС 
= LLL а-а а-а-а 
PT TTT TTT ey tt ppt fe BERN 
ОӘТПТПТГГОИООПГОИО7ҒГАСО ТИІ eee 
DD LILLLLLLALLLLLLLLLLLLAIA LL LL ТРЕЕ 
rt ttt шд 
а 
GSSs rT Ty L| IL LIAMLLLLLLEIATTITILTIIILLLI 
ШШШ Pe (eee 
ОСТ" ЗЕ БИІГІ 
AAA A AHHH 
Ape EN = ПЕТЕ n rT et ty ery ry 
EBENEN ЕН H-H-H7 HH ft tt HHAH 
SERRE un РРР? 
SERRE ІГІТІУГІН! TT 1 ПЕТЕ 
ЕСЕТА H К РОТЕ 
HHHH HH E ll EN + ttt 
EEHEEHE 
Й 

ВЕНА 
NMENNNENER ы / M H E HHHH 
PP H | 1 / ЕЦ 
miss HH А li V LJ BREE 
ff ba H3 РА / rt ttt tf 
ТШШЦ NJ | LLLA I HEN 
PITT TTT TT Try LAL tt 
ERE ANE TT TA | 
ЕСА АЧ ЕОМ 
ОО ele 
0-40, 
УСА To AN | 
ЕАС ЕТЕТ 
ЕЕЕ И t+ ttt KJ H-44- 
аА ИТ 
ЕТТЕ ТТУ | 
ИТТ dd 
EBENEN LI I III YET Ц 
ТЕСТТИ 

= Soe" ЕЕЕ 

ГЕР 
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6000 


5000 5.0 


4.5 


4000 4.0 


3.5 


3000 3.0 


Plate Resistance - Megohms 


2.5 


Transconductance — Micromhos 


2000 2.0 


1000 1.0 


0.5 
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